The amount of incorporation of [5-3H]uridine into polyadenylated RNA was also investigated, 18h after intraperitoneal injection of precursor, in liver and spleen of mice during the late clinical stage of scrapie. Under these conditions the amount of incorporation into polyadenylated RNA in scrapie-infected mice was about 30 % of the normal value in both liver and spleen. In contrast with the results with brain, the size distribution of polyadenylated RNA from these tissues, as seen on 2.5 % polyacrylamide gels, was identical for scrapie-infected and control mice.
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Ribosomes of animal cells occur in at least two topographic forms: free and membranebound (Palade & Siekevitz, 1956 ). The relative proportion of free and membrane-bound ribosomes varies in different types of tissues and may also change during the different stages of the cell's life (Hendler, 1968) . Although it is widely accepted and is generally true that secretory proteins are preferentially synthesized on membrane-bound ribosomes, the converse is not necessarily so (Campbell, 1970; Palade, 1975) . Many nonsecretory tissues such as brain (Andrews & Tata, 1971) and HeLa cells (Rosbash & Penman, 1971 ) contain a significant proportion of membrane-bound ribosomes.
Previous work from this laboratory (Khawaja, 1971 (Khawaja, , 1972a has demonstrated the facilitative role of polyamines and inorganic cations in ribosomemembrane interactions in rat liver, and has further established conditions for reconstruction of rough endoplasmic reticulum which is functionally active. The present study was undertaken to compare ribosome-membrane interactions in brain, a tissue which lacks an obvious secretory activity, and liver, which synthesizes a considerable amount of exportable proteins.
Comparison of brain and liver for ribosome-membrane interactions in vitro
The method used to measure the extent of ribosoms-membrane attachment was essentially the same as described by Khawaja (1971). When ribosomefree membranes from rat liver were incubated with labelled ribosomes obtained from either liver or brain cortex in the presence of 5Om~-Tris/HCl buffer containing ~~~M -K C I and 5 m~-MgCL, approx. 60% of ribosomes became attached to the membranes regardless of the source of ribosomes. On the other hand, when the source of the membranes was brain, the amount of ribosomes from liver or brain that became attached to the membranes was only20 and 16 %respectively. This strongly suggests that the number of ribosome-binding sites on the brain endoplasmic reticulum is only about onethird of those present on the liver endoplasmic reticulum ( Table 1) . More importantly, the results presented in Table 1 Table 1 . Attachment of detergent-treated ribosomes to the stripped endoplasmic-reticulum membranes Ribosomes obtained from liver or brain cortex were incubated with either liver or brain endoplasmic reticulum stripped of its ribosomes, and the extent of ribosome attachment was determined by analysis on a discontinuous sucrose gradient. The incubation medium consisted of Som~-Tris/HCl (pH7.5),25m~-KCl and 5 m~-MgCl,. The values represent the mean of three experiments ~s . E . M . 1.4 f. 0.8 24.8 k 2.5 11.5 k 0.1 17.6 f 1.7 27.8 f. 2.4 provide strong evidence that the membranes, but not the ribosomes, are the structural elements that determine the extent of ribosome attachment in tissues as different as liver and brain.
Source of membranes Ribosomes attached (%)
Liver
Direrential requirement of spermine and Mgz+ for ribosome-membrane attachment in brain and liver
Previous results from this laboratory have suggested an important role of naturally occurring polyamines such as spermine in the ribosome-membrane interactions in rat liver (Khawaja, 1971 (Khawaja, ,1972b . It was shown that the inclusion of Mg2+ or spermine in the incubation medium was necessary for ribosomemembrane attachment in vitro. Since there may be structural differences between the rough endoplasmic reticulum from brain and liver (Simpkins et al., 1973) , it was decided to examine the influence of different concentrations of Mg2+ and spermine on the ribosomemembrane interactions in the two tissues. The results summarized in Table 2 reveal that the omission of both organic and inorganic cations results in a negligible attachment of ribosomes to membranes both in the liver and in the brain homologous systems. When MgZ+ was present at 5 m~, the binding of the ribosomes to the membranes was 65% for liver and 16% for brain. Increasing the Mgz+ concentration from 5 to lOmM did not enhance the degree of attachment in the liver system to any appreciable extent. On the other hand, in the brain system, a similar increase in MgZ+ concentration resulted in a 50% increase in the ribosome attachment. The differential influence of spermine on the degree of ribosomal attachment to membranes in brain and liver was similar to, but more marked than, that observed with Mg2.+ (Table 2 ). This can be explained on the basis of a possible interaction between cations and the negatively charged groups on the endoplasmic-reticulum membranes. Brain endoplasmic reticulum has considerably more phospholipid than liver, hence the requirement for spermine and Mg2+ may also be greater in brain than in liver. Alternatively, structural differences between the ribosomes from liver and brain might be responsible for the differential requirement of cations in the ribosomemembrane interactions in brain cortex and liver. The possible functional significance of the observed structural differences between the endoplasmic reticulum of secretory and non-secretory tissues requires investigation.
Developmental changes in rat brain enolase were followed by measuring total activity, by titrating with subunit-specific antisera and by chromatographic separation of the isoenzymes. Total enolase activity increases from 15 units/g in the late foetus and early neonatal rat to reach adult values, 45 units/g, at 80 days. Chromatographic and immunological analysis indicate that there are, in addition, marked differences in the isoenzyme patterns found at different stages of development. In the foetus, enolase activity is almost entirely inhibited by anti-(liver enolase) serum, and DEAE-Sephadex chromatography indicates that 80 % of the enzyme present is in fact of the aa type. At 10 days the hybrid, ay, accounts for 35 %of the total activity, but the yy homodimer still onlyamounts to 7 %.
By 30 days the isoenzyme distribution has almost attained the adult pattern, in which each of the three isoenzymes is present in roughly equal amounts. This change is analogous to those occurring in the developing muscle and heart, in which dimers containing 8-subunits rather than y-subunits replace the aa isoenzyme. This parallel developmental behaviour of the Band y subunits, together with the substantial degree of immunochemical cross-reaction between them (Fletcher et al., 1976) , suggests that these two subunit types are more closely related to each other than either is to the a-subunit. A brain-specific antigen, designated 14.3.2 (Moore, 1972), hasbeenextensively studied, and it has been shown that the two proteins associated with it have enolase activity (Bock 8c Dissing, 1975; Marangos et al., 1976) . It would now seem certain that these two proteins are in fact the ay and yy isoenzymes of enolase discussed here.
The functional significance of the existence of brain-specific enolase is not clear, since the gross kinetic properties of these isoenzymes appear not to differ significantly from
